Exposure to extremely low frequency magnetic fields suppresses x-ray-induced transformation in mouse C3H10T1/2 cells.
We designed and manufactured equipment for exposure of cultured cells to extremely low frequency magnetic fields (ELFMF) at 5, 50, and 400 mT and examined the effect of ELFMF on cellular transformation in mouse C3H10T1/2 cells (clone 8). Transformed foci, Type II and Type III, were independently counted as transformants. The cells were exposed to ELFMF alone at 5, 50, and 400 mT for 24 h or X-irradiated with 3 Gy followed by the ELFMF exposure. No significant difference in the transformation was observed between sham-exposed control and the ELFMF exposure from 5 to 400 mT. The transformation frequency for X-rays plus ELFMF was decreasing compared with X-rays alone. When 12-O-tetra-decanoylphorbol-13-acetate (TPA) was contained in the medium throughout the experiment, the transformation frequency by X-rays alone was elevated more. In the combined treatment with X-rays followed by ELFMF, the transformation frequency was slightly decreased at 50 and 400 mT even in the medium containing TPA. The long-term exposure at 5 mT suppressed both spontaneous and X-ray-induced transformations significantly. It is well known that overexpressing protein kinase C (PKC) failed to yield identifiable transformation of foci induced by ionizing radiation. We demonstrated previously that exposure to high-density ELFMF induced expression of several genes through an increase in PKC activity. From these results, it is suggested that ELFMF might suppress X-ray-induced transformation through activation of PKC by ELFMF.